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Abstract
Whether there is sufficient geologic CO2 storage capacity to allow CCS to play a significant role in 
mitigating climate change has been the subject of debate since the 1990s. This paper presents a meta-
analysis of a large body of recently published literature to derive updated estimates of the global deep
geologic storage resource as well as the potential demand for this geologic CO2 storage resource over the
course of this century. This analysis reveals that, for greenhouse gas emissions mitigation scenarios that
have end-of-century atmospheric CO2 concentrations of between 350 ppmv and 725 ppmv, the average
demand for deep geologic CO2 storage over the course of this century is between 410 GtCO2 and 1,670
GtCO2.  The literature summarized here suggests that -- depending on the stringency of criteria applied to
calculate storage capacity global geologic CO2 storage capacity could be: 35,300 GtCO2 of theoretical
capacity; 13,500 GtCO2 of capacity; 3,900 GtCO2, capacity; and 290 GtCO2 of 
he
cumulative demand for geologic CO2 storage is likely quite small compared to global estimates of the
deep geologic CO2 storage capacity, 2 storage capacity is
unlikely to be an impediment for the commercial adoption of CCS technologies in this century.
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storage (CCS) technologies [1]. 2 of 
-750 ppmv tend to cluster in a range of 220-2,200 
GtCO2  [1]. Thus the SRCCS can be read as stating that there was (1) either no apparent mismatch 
between the potential supply and demand for geologic storage over the course of this century, or (2) 
perhaps the supply and demand for storage would become tight as society approached thousands of 
gigatons of stored CO2 later in the second half of this century. Thus there is some room for ambiguity as 
the SRCSS could be read as stating that the supply and demand for geologic CO2 storage is potentially 
tight or at the other extreme these statements from the SRCCS can be read as saying that the capacity of 
deep geologic reservoirs is at least an order of magnitude larger than any likely demand for these 
reservoirs over the course of this century.  This paper seeks to reduce this potential ambiguity by drawing 
upon recently published research.  
 
2. Demand for geologic CO2 storage in the 21st century 
Some of the earliest estimates of the potential demand for deep geologic CO2 storage (i.e., the amount 
of geologic CO2 storage needed over the course of this century given the existence of a broad portfolio of 
emissions mitigation technologies) were published in late 1990s and early 2000s by a small group of 
integrated assessment modeling teams [see for example, 2, 3, 4]. A significant number of stand-alone 
papers on the role of CCS began to be published in mid 2000s [5-10] along with a summary analysis of 
 [1]. After the 
publication of the SRCCS, the literature on the potential scale of CCS deployment in the 21st Century 
started to expand rapidly [10-16]. A number of these scenarios of CCS deployment that are summarized 
here were published as part of various model inter-comparisons that were focused not on CCS per se but 
on the impact of overshoot scenarios or scenarios that allow for delayed participation by some nations in 
emissions mitigation [17-22], multi-GHG gas stabilization scenarios [23-25]. Since at least 2010, a 
significant focus of much of the literature on the role of CCS over the course of this century have focused 
on the role of biomass energy coupled with CCS and the role of CCS in very stringent climate 
stabilization scenarios [26-32]  
 
Figure 1 shows the results of a meta-analysis of more than 122 peer reviewed scenarios of the 
deployment of CCS across a wide variety of climate mitigation scenarios over the course of the 21st 
Century taken from 34 different papers. The end of century CO2 concentrations described by these 
scenarios range from 350 ppmv to 725 ppmv resulting in a demand for geologic CO2 storage that ranges 
from 34GtCO2 to more than 5600GtCO2. This analysis reveals that, for greenhouse gas emissions 
mitigation scenarios that have end-of-century atmospheric CO2 concentrations of: 350ppmv to 399ppmv 
the average demand for deep geologic CO2 storage over the course of this century is 1,670 GtCO2; 
400pmmv to 499ppmv the average cumulative demand is 1,340 GtCO2; 500ppmv to 599ppmv average 
cumulative demand is 710 GtCO2; and 600ppmv to 725 ppmv average cumulative demand is around 410 
GtCO2. 
 
A remarkable feature of the data set that has been assembled here for this meta-analysis is that it 
allows one to look at how the evolution of the demand for storage from the oldest published papers to the 
most recent. What one sees is that it is the oldest analyses of the role of geologic CO2 storage that report 
the highest demand for storage over the course of this century [see for example, 3].  Moreover, this 
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Figure 1: Estimated Demand for Geologic CO2 Storage as a Function of End of Century Atmospheric CO2 Concentration
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 finding holds true even when one takes into account that the most stringent policy cases run in these 
older papers would have been cases that had end of century stabilization at 450-550 ppmv while a number 
of the more recent papers have even more stringent climate targets where end of century CO2 
concentrations are close to and in some cases  and 
still report significantly less demand for geologic storage than these older less stringent cases [26, 28, 32, 
33]. This is due to the energy and economic integrated assessment models improving their ability to 
model a wide range of emissions abatement options and not as the result of concern with the cost or 
feasibility of deploying CCS. 
 
3. Revised estimates of the global supply of geologic CO2 storage capacity 
The first estimates of global geologic CO2 storage capacity in different types of media were published 
in the early 1990s. In 1992, the storage capacity of deep saline aquifers was estimated by Koide et al. [34, 
35] to be 320 GtCO2 and by van der Meer [36] to be 425 GtCO2. In 1993, Ormerod et al., [37] estimated 
global CO2 storage capacity in a number of different classes of geologic reservoirs at 790 GtCO2 while 
Hendricks and Blok [38] reported a global storage capacity on the order of 1,500 GtCO2 with both studies 
concluding that the majority of global storage capacity was to be found in depleted oil and gas (DOG) 
fields and not in DSFs. It is important to note that this early work estimating global geologic storage 
capacity often assumed that storage in DSFs would require structural traps [36, 37, 39, 40]; however there 
is an extensive body of literature that maintains that this is an overly restrictive constraint that effectively 
ignores the role of other trapping mechanisms [1, 41-45]. As has been documented extensively in the 
literature, these early global estimates of geologic storage capacity spanned 2-4 orders of magnitude [46-
48].  However, as astutely pointed about by Macourt and Gale [46], estimates of geologic storage capacity 
in DOG formations and unminable coal seams have remained fairly unchanged from these earliest 
estimates.  The real discrepancies related to estimating DSF storage capacity. This is particularly relevant 
to the topic at hand as the SRCCS [1] was very conservative of its estimates of DSF.  It is now generally 
acknowledged that DSFs 2 storage capacity.   
 
Within the CCS technical community, there is continued research and discussion focused on 
improving estimates of geologic CO2 storage capacity for nations, individual geologic basins, and specific 
sites [45, 48]. Of singular significance since the publication of the SRCCS has been the promulgation, 
widespread acceptance and use of more standardized terminology and methodologies for computing 
geologic storage capacity based upon the work of the Carbon Sequestration Leadership Forum and others 
[49-53]. The presence of a significant number of more detailed regional geologic CO2 storage estimates 
based upon this common methodology makes it possible to begin to bin the resource estimates into 
different resource classifications 
the 2  as well as for an  
for the world as a whole as well as for many key regions of the world.  
 
Space limitations prohibit any detailed discussion of these underlying literature that was surveyed here 
to compile these updated geologic storage estimates.  Readers are encouraged to consult the underlying 
literature or await a much longer journal article, which is in preparation that will detail the methodology 
and results. Figure 2 shows the regional break down of geologic CO2 
scenario for major regions of the world and by formation type. The key literature relied upon to compile 
this updated assessment of global geologic CO2 storage capacity for both on shore and offshore DSFs, 
depleted gas fields, depleted oil fields, and unminable coal seams by major global region are: United 
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States [54, 55], Canada [54], Latin America [56-59], South America [57-60], Japan [61, 62], Korea [63],
China [64-66], South East Asia [57-59], Indian Subcontinent [57, 67-69]; Australia [70, 71], Sub-Saharan
Africa [57-59, 72], Middle East and North Africa [57-59], Russia [73], Eastern Europe [74, 75], and 
Western Europe [74-77]. From these works, this paper presents bottom-up estimates storage capacity 
including:
2 storage capacity 35,300 GtCO2,
f 13,500 GtCO2,
capacity estimate of more than 3,900 GtCO2
290 GtCO2
2 (representing the anthropogenic CO2 stored to date at the 
four large commercial CCS facilities in operation around the world[78, 79])  
4. Summary
The estimated demand for geologic CO2 storage across a broad range of emissions mitigation scenarios
has declined significantly over the past decade.  This is due to integrated assessment models and other 
energy and economic models improving their modelling of a broad portfolio of emissions abatement 
options and not as the result of some fundamental reassessment of the feasibility of deploying CCS.  This
decline in the demand for storage holds true even when taking into account that integrated assessment 
models are now exploring scenarios that require far more stringent climate policies than what was
Figure 2 "Practical" Geologic Storage Capacity (GtCO2) by Region and Formation Type
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analysed in the 1990s and early 2000s. Thus the estimated cumulative demand for storage is small 
compared to global estimates of the potential capacity of deep geologic CO2 storage reservoirs. A 
of deep geologic CO2 storage capacity is unlikely to be an impediment for the commercial adoption of 
CCS technologies in this century. 
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